Historic,  Archive  Document 

Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices. 


f\JUlVi/\rLy 

I,  9 b ^ 9~ 

/y  2 ST 2' 


STATION  PAPER  No.  2 


MAY  1947 


5L 


U.S.  DEP7.  f)F  AGRICUITUR: 

U8  fv  Af.  Y 

JUN  28  1961 

I CURRENT  serial  records 




THE  RED  OAK  - WHITE  OAK  FORESTS 
OF  THE  ANTHRACITE  REGION 


by  C.F  Burnham 
M.J.  Ferree 
F E.  Cunningham 


1 


h 


U.S.  Department  of  Agriculture 
Forest  Service 


Northeastern  Forest  Experiment  Station 

Bankers  Securities  Building 
Philadelphia  7,  Pa. 


V.  L.  Harper , Director 


FOREWORD 


Research  work  in  forest  management  and  fire  protection  in  the 
Anthracite  Region  of  Pennsylvania  was  started  in  1945  by  the  Station’s 
branch  at  Kingston,  Pa.  This  is  one  of  a series  of  progress  reports 
on  the  work  completed  to  date. 

This  paper  presents  general  information,  research  findings, 
and  recommendations  for  applying  good  forest-management  practices  to 
one  of  the  major  forest  types  of  the  region.  The  findings  presented 
here  are  tentative;  further  work  will  undoubtedly  bring  to  light 
additional  facts  that  will  help  to  produce  more  conclusive  results. 

The  authors  make  acknowledgment  to  the  Pennsylvania  Department 
of  Forests  and  Waters  for  permission  to  re-measure  six  growth  plots 
located  in  the  Anthracite  Region,  and  for  the  use  of  data  gathered 
on  these  plots  in  the  past.  They  also  thank  the  many  landowners  on 
whose  property  the  sample  plots  were  established;  the  personnel  of  the 
Industrial  Forestry  Division  of  the  Wyoming  Valley  Chamber  of  Commerce, 
for  their  advice  and  assistance;  and  the  many  other  individuals  who 
have  shown  an  interest  and  desire  to  help  solve  the  many  forest 
problems  found  in  the  Anthracite  Region. 
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THE  RED  OAK  — WHITE  OAK  FORESTS^ 
OF  THE  ANTHRACITE  REGION 

Their  Present  Condition  and  Possible  Treatment 

by  Ce  F0  Burnham 
M,  J»  Ferree 
F0  E0  Cunningham 


INTRODUCTION 


The  red  oak  - white  oak  forests  of  the  Anthracite  Region 
occupy  a substantial  portion— 2806  percent  or  915,200  acres— 
of  the  region^  3,198,400  acres  of  forest  land0  These  forests 
have  been  so  heavily  cut  for  lumber  and  mine  timbers  during  the 
past  100  years  and  have  been  so  badly  ravaged  by  fire  following 
these  heavy  cuttings  that  in  their  present  condition  they  are  a 
poor  asset  to  the  region^ 

Only  208  percent  or  26,000  acres  can  be  classified  as 
saw-timber  area,  that  is,  an  area  on  which  enough  trees  of  saw- 
timber  size  can  be  found  to  justify  a logging  operation*  Two 
thousand  board  feet  per  acre  is  generally  considered  the  minimum 
quantity  necessary  to  warrant  cutting  for  sawlogs G In  contrast 
to  this,  97 02  percent  or  889,200  acres  fall  in  the  category  of 
pole-timber  and  sapling  areas 0 This  acreage  is  covered  with 
timber  too  small  to  make  sawlogs,  or  does  not  contain  the  2,000 
board  feet  per  acre  mentioned  above  * 

In  resources,  land  use,  land  ownership,  and  industry  the 
Anthracite  Region  divides  naturally  into  three  economic  subregions^/' : 
the  coal  fields,  the  farming  areas,  and  the  extensive  forests* 

Each  subregion  differs  greatly  from  the  others;  each  subregion 
ha3  its  own  characteristic  problems * ® * The  most  important  differ- 
ence among  the  three  subregions  is  the  type  of  ownership  that 
dominates  each,  In  the  coal  fields  almost  two-thirds  of  the  forest 
land  belongs  to  the  coal  companies, * a Most  of  the  forest  in  the 
farming  area  is  in  small  tracts  and  belongs  either  to  farmers 
or  to  other  private  owners , 0 cThe  extensive  forest  area  is  in 
relatively  large  tracts;  about  a third  of  it  is  publicly  owned* 


1 / Equivalent  to  the  red  oak  - black  oak  - white  oak  type  of 
the  SAF  forest-type  classification* 

2/  Ineson,  F,  A,s  Ferree,  M»  and  Robinson,  D0  F‘« 

Anthracite  Forest  Region— A Problem  Area*  1946*  (In  process 
of  publication  by  Uffl  S,  Dept,  Agra) 
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Th©  largest  part  of  the  red  oak  - white  oak  forests  is  in 
the  extensive  forest  subregion  (42»1  percent)  and  in  the  farm 
areas  (38.1  percent).  Woodlands  in  these  two  subregions,  while 
heavily  cut  and  burned  in  the  past,  have  not  been  subjected  to 
the  abusive  cutting  and  devastating  fires  prevalent  in  the  coal 
field  area.  Only  19.8  percent  of  this  forest  type  is  found  in 
proximity  to  the  coal  fields. 


Table  1.- 

-Acreage  and  volume  distribution  of  the  red  oak  - white 

oak 

■te. 

by  stand-siz© 

classes!/ 

Item 

] Saw  timber 

Pole  timber 

: Unmerchantable^/ 

: (Seedling  & sapling) 

| All  stands 

Acres 

26,000 

122,800 

766 ,400 

915,200 

Percent 

2.8 

13.4 

83.8 

100 

Sawlog  material 

Thousand  bd.ft. 

108,900 

103,500 

236,100 

448,500 

Percent 

24.3 

23.1 

52.6 

100 

Thousand  bd.ft. 

per  acre 

4.20 

0.84 

0.31 

0.49 

Other  material: 

Tons 

793,700 

1,936,300 

4,743,300 

7,473,300 

Percent 

10.6 

25.9 

63.5 

100 

Tons  per  acre 

30.5 

15.8 

6.2 

8.2 

All  material: 

Thousand  cu.ft. 

40,810 

78,690 

189,040 

308,540 

Percent 

13.2 

25.5 

61.3 

100 

Thousand  cu.ft. 

per  acre 

1.50 

0.64 

0.25 

0.34 

1/  Ineson,  F.  A,,  Ferree,  M.  J.,  and  Robinson,  D.  F.  The  Anthracite  Forest 
Region— A Problem  Area.  1946.  (In  process  of  publication.)  Northeastern  Forest 
Experiment  Station.  Table  data  are  for  the  entire  15-county  area.  The  percentages 
and  volume-per-acre  figures  should  not  be  confused  or  compared  with  the  actual  plot 
figures  which  follow. 

2/  Includes  tracts  of  saw  timber  and  pole  timber  less  than  10  acres  in  size. 
The  classification  "seedling  and  sapling"  used  elsewhere  in  this  paper  does  not 
include  these  tracts. 


Volume  figures  (table  l)  show  that  the  red  oak  - white  oak 
forests  are  relatively  insignificant  in  their  volume  of  sawlog  materia] ,, 
Yet,  this  valuable  forest  type,  which  is  the  second  largest  in  the 
region,  should  be  one  of  the  region’s  major  sources  of  high-quality 
lumber o It  can  be  if  present  cutting  practices  are  greatly  improved 
and  if  fires  are  eliminated 0 

This  paper  sets  forth  the  present  conditions  of  these  forest  stands, 
and  suggests  silvicultural  treatments  that  will  result  in  greater  produc- 
tivity within  a relatively  short  time0  These  suggested  treatments  are 
based  on  the  best  information  available  at  present,  but  are  subject  to 
revision  and  greater  refinement  as  further  research  brings  additional 
factors  to  light  and  makes  more  definite  conclusions  possible 0 


METHODS  [SEP  Hf  TEE  STUDY 


The  red  oak  - ivhite  oak  areas  studied  were  classified  into  three 
sites  and,  within  each  site,  three  stand-size  classes,.  Five  representa- 
tive sample  plots  were  then  measured  in  each  category,  and  detailed 
information  was  collected  on  each  ploto  No  samples  were  taken  on 
site  III,  as  it  occupies  a very  limited  acreage  in  the  red  oak  - white 
oak  type0 

Thirty  widely-distributed  sample  plots  were  selected  in  the  counties 
of  Luzerne,  Columbia,  and  Monroe 0 In  the  saw-timber  and  pole-timber 
stands  sample  plots  were  varied  in  size  from  0C2  acre  to  0o75  acre  in 
order  to  include  a minimum  of  75  living  trees  3S6  inches  d0b0h0  and  large; 
on  each  ploto  In  the  seedling-and-sapling  stands  each  sample  plot  was 
Qol  acre  in  size0  In  addition  to  these  sample  plots,  four  permanent- 
gro?rth  plots  established  in  Luzerne  County  in  1906  by  the  Pennsylvania 
Department  of  Forests  and  Waters  were  re-measured,  and  the  information 
was  used  to  check  and  supplement  the  data  taken  on  the  other  plots 0 

For  each  plot  was  recorded;  exact  location  of  the  plot;  owner- 
ship; forest  type;  forest  site;  stand-size  class;  age  of  stand; 
herbaceous  material  on  the  forest  floor;  amount  and  kind  of  trees 
0ol“3o5  inches  d0b0h0;  estimate  of  reproduction;  history  of  tract  as  to 
grazing,  fire  and  past  cutting;  general  soil  type;  and  an  estimate  of 
the  amount  of  natural  mortality  in  the  past  10  years „ For  each  live 
tree  3C6  inches  dob0ho  and  larger,  the  species,  d0b0ho,  vigor  class 
estimated  percentage  of  cull,  origin  (seedling  or  sprout),  tree  form 
(good  or  poor),  and  the  past  10-year  radial  growth  a.s  determined  from 
an  increment  core  were  recorded 0 Also,  each  plot  was  marked  for 
cutting  in  accordance  with  what  was  considered  the  most  practical 
silvicultural  treatment 0 
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In  order  to  simplify  analyses  for  sites  and  stand-size  classes 
the  sample  plot  data  were  summarized  on  a plot  basis  and  an  average 
summary  made  for  the  five  plots  in  each  category.  In  this  manner 
it  was  possible  to  make  an  appraisal  of  the  present  condition  for 
each  plot  and  also  for  the  average  of  each  five-plot  unit.  In 
addition,  the  annual  growth  rates  for  each  site  were  correlated 
with  volume-per-acre  of  growing  stock.  The  volumes-per-acre 
(table  2)  do  not  necessarily  reflect  the  average  volume-per-acre 
figures  for  the  Anthracite  Region  (table  1),  In  selecting  the 
plots  in  the  field  an  attempt  was  made  to  get  a range  in  volume 
in  each  stand-size  class  from  the  lowest  to  the  highest  so  that 
in  making  growth  determinations  this  range  in  volume-per-acre 
classes  would  be  represented. 


PRESENT  CONDITION 


The  red  oak  - white  oak  stands  on  site  I are  quite  similar 
to  those  on  site  II  (table  2),  They  are  young  and  even-aged,  as 
a result  of  very  heavy  cutting  during  the  past  century  and  of 
fires  which  often  followed  the  logging  operations. 

The  low  volumes,  light  stocking,  and  the  high  percentage 
of  poorly-formed  trees  and  trees  of  sprout  origin  on  both  sites 
are  due  to  the  misuse  these  stands  have  suffered  in  the  past.  In 
volume,  white  oak,  red  oak  and  red  maple  predominate;  black  oak, 
chestnut  oak,  and  hemlock  rank  second.  A large  number  of  other 
species— principally  yellow  poplar,  v/hite  ash,  black  birch,  sassa- 
fras, and  aspen— appear  as  minor  associates. 

Although  reproduction  is  ample  where  grazing  d-oes  not  occur, 
non- commercial  species  such  as  shadbush,  witch  hazel,  gray  birch, 
ironwood,  and  blue  beech  are  most  numerous.  Of  the  commercial 
species  red  maple  is  most  abundant. 

Wider  spacing  and  relative  freedom  from  competition  between 
trees  above  S-,5  inches  d0b0h0  makes  the  seedling-and-sapling  stands 
appear  to  be  more  vigorous  than  either  of  the  other  two  stand-size 
classes. 


Cull  volume,  as  might  be  expected,  is  highest  in  the  saw- 
timber  stands.,  Fire-damaged  trees  and  defective  hold-overs  account 
for  most  of  it,  especially  on  site  II  where  these  trees  are  more 
prevalent.  About  80  percent  of  the  cull  volume  on  both  sites  is 
in  red  oaks  white  oak,  and  red  maple. 

Mortality  is  fairly  low.  Of  all  the  stems  that  die  naturally, 
over  86  percent  are  in  the  1-to  3-inch  diameter  classes.  Non- 
commercial species,  red  maple,  and  to  a lesser  extent  white  oak, 
constitute  most  of  it. 
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Table  2.~ Summary  of  conditions  on  typical  red  oak  - white  oak  studied 


Average  condition 

Saw  timber 

Pole 

timber 

Seedling  and 
sapling 

Site  I 

Site  II 

Site  I 

: Site  II 

Site  I : 

Site  II 

Volume  per  acre  ....  Cubic  feet.. 

2,363 

2,061 

1,315 

1,026 

401 

209 

Tons.. 

72 

62 

40 

31 

12 

6 

Board  feet.. 

7,544 

6,162 

1,330 

369 

— 

— 

Average  age  Tears.. 

70 

85 

50 

63 

30 

37 

Trees  per  acre 

Pole  size  (3.6"  d.b.h.) 

and  larger Number.. 

236 

232 

308 

358 

316 

180 

Seedling  and  sapling 

(0.6-3.5"  d.b.h.)  ...  Number.. 

638 

891 

848 

1,009 

3,762* 

3,286* 

Reproduction  ...........  Degree.. 

(under  4.5*  high) 

Ample 

Ample 

Ample 

Ample 

Ample 

Moder- 

ate 

of  total  cu.-ft.  volume 

in  poorly  formed  trees.. 

29.8 

32.6 

36.6 

38.0 

45.5 

53.8 

of  total  cu.-ft.  volume 

in  sprout-origin  trees.. 

13.5 

17.5 

23.9 

31.8 

40.6 

45.5 

in  vigor  class  1.. 

13.9 

14.2 

12.8 

11.4 

17.5 

31.0 

vigor  class  2.. 

25.8 

20.1 

23.2 

32.0 

39.6 

20.2 

vigor  class  3.. 

38.6 

46.8 

38.8 

42.4 

32.8 

41.3 

vigor  class  4.. 

21.7 

18.9 

25.2 

14.2 

10.1 

7.5 

of  total  cu.-ft.  volume.. 

5.4 

10.1 

3.8 

2.6 

3.7 

3.3 

of  total  bd.-ft.  volume.. 

4.3 

14.7 

2.6 

0.3 

— 

— 

Annual  mortality  ...  Cubic  feet 

per  acre.. 

3.1 

2.3 

4.3 

6.2 

0.1 

0 

Percent 

of  total  growth.. 

4.5 

4.3 

7.5 

13.0 

0.3 

— 

Annual  growth^  ....  Cubic  feet.. 

67.0 

55.0 

53.0 

40.0 

30.0 

18.0 

per  acre  Tons.. 

1.9 

1.6 

1.6 

1.1 

0.8 

0.5 

Board  feet.. 

289.0 

212.0 

48.0 

25.0 

— 

— 

Ingrowth  Percent 

of  annual  cu.-ft.  increase.. 

2.8 

2.4 

9.2 

8.2 

59.6 

36.8 

of  annual  bd.-ft.  increase.. 

39.3 

43.1 

75.7 

92.0 

1/  For  definitions  see  appendix. 

2/  Jfortality  deducted. 

* Figures  include  trees  down  to  0.1  inch  d.b.h, 


Growth  rates  &r©  moderate.  &s  annual'  growth  is  dependent 
on  the  to  luma  of  growing  stock,  the  high- volume  plots  show  the 
greatest  annual  increase  (j|)  «3/  Table  3 shows  the  current  annual 
growth  that  may  be  expected  under  natural  growing  conditions  for 
different  stand  volumes  after  deducting  for  mortality.  These 
figures  in  general  conform  quite  closely  to  the  growth  rates 
determined  by  McIntyre (7) • 


Table  3 e— -Growth  in  untreated  red  oak  - white  oak  stands^/ 


Growing 

stock 

Annual  growth 
per  acre 

Growing 

stock 

Annual  growth 
per  acre 

Growing 

stock 

Annual  growth 
per  acre 

aS/ 

Site  I : 

Site  II 

acS/ 

Site  I 

: Site  II 

JSs/ 

Site  I 

Site  II 

Cubic 

feet 

Cubic 

feet 

Cubic 

feet 

Tons 

Tons 

Tons 

Board 

feet 

Board 

feet 

Board 

feet 

200 

22 

18 

6.1 

0.6 

0.5 

1,000 

85 

65 

400 

30 

25 

12.1 

.8 

.7 

2,000 

145 

110 

600 

36 

31 

18.2 

1.0 

.9 

3,000 

195 

147 

800 

42 

36 

24.2 

1.2 

1.0 

4,000 

230 

177 

1,000 

47 

40 

30.3 

1.3 

1.1 

5,000 

257 

200 

1,200 

51 

44 

36.4 

1.4 

1.2 

6,000 

274 

212 

1,400 

55 

47 

42.4 

1.5 

1.3 

7,000 

265 

220 

1,600 

58 

50 

48,5 

1.6 

1.4 

8,000 

293 

224 

1,800 

61 

52 

54.5 

1.7 

1.5 

9,000 

297 

227 

2,000 

64 

54 

60.6 

1.8 

1.5 

10,000 

299 

229 

2,200 

66 

55 

66.7 

1.9 

1.6 



2,400 

68 

56 

72.7 

1.9 

1.6 





— - 

2,600 

70 

57 

78,8 

2.0 

1.6 

-- 

2,800 

72 

58 

84.8 

2.0 

1.7 

— CO 

3,000 

73 

59 

90.9 

2.1 

1.7 

— 

— 

— 

1 / Mortality  deducted . 

2/  In  trees  3.5  inches  d.b,h.  and  over. 

3/  In  trees  11  Inches  d.b.h.  and  over. 
Converting  factor:  33  cubic  feet  = 1 ton. 
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SILVICULTURAL  TREATMENTS 


A few  fundamental  characteristics  of  the  species  involved 
should  be  borne  in  mind  in  considering  possible  forest  management 
practices  for  this  type: 

lo  The  principal  species  are  prolific  sprouters, 

20  The  oaks  bear  heavy  seeds 0 They  rely  on  gravity  for  dispersal. 
Rodents  and  insect  larvae  destroy  a large  part  of  them(4) 0 
The  red  oaks  start  to  bear  seed  annually  at  about  30  years  of 
age,  with  heavy  seed  years  at  2-  to  3-year  intervals.  The  white 
oaks  start  to  bear  seeds  at  about  50  years  of  age  with  heavy 
seed  years  at  3-  to  6-year  intervals, 

3o  Red  maple  bears  light,  wind-dispersed  seed  annually,  starting  at 
an  early  age, 

4o  The  principal  species  will  endure  only  a moderate  amount  of  shade, 

50  Oaks  need  ample  crown  space  to  grow  vigorously, 

60  The  present  stands  are  even-aged. 

The  outstanding  difference  between  stands  on  sites  I and  II  is 
the  rate  of  growth.  In  marking  the  saw-timber  stands  it  was  round 
that  nearly  75  percent  of  the  board-foot  volume  on  site  I and  about 
50  percent  of  the  board-foot  volume  on  site  II  is  in  low-quality 
trees  and  should  be  removed.  In  both  cases  this  volume  is  composed 
of  red  oak,  white  oaks  and  red  maple.  The  present  excellent  market 
for  all  forest  products  offers  a good  opportunity  to  remove  this 
material  at  a profit. 

Work  done  by  Spaeth (3)  in  Dutchess  County,  New  York,  on 
particularly  good  oak  sites,  and  information  obtained  from  a series 
of  four  growth  plots  maintained  by  the  Pennsylvania  Department  of 
Forests  and  Waters  on  the  Oliver  Estate  in  Luzerne  County  on  a fair 
oak  site  show  that  growth  rates  increase  when  stands  are  partially 
cut,  The  rates  of  increment  obtained  in  these  two  instances  were 
the  bases  for  increasing  the  natural  growth  rates  (table  3)  by 
10  percent  on  site  I and  8 percent  on  site  II  in  projecting  the 
residual  stands  (tables  4-5) 0 
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SAW-TIMBER  STANDS 


Since  the  major  species  will  endure  only  a moderate  amount  of 
shade,  and  since  these  stands  are  relatively  even-aged,  some  form  of 
even-aged  management  is  desirable » A method  of  partial  cutting  which 
allows  seedlings  to  become  established  under  a light  overstory  is 
recommended o This  is  known  as  the  shelterwood  system.  Reproduction 
by  sprouting  should  be  discouraged ( 8) , However,  the  saw-timber  stands 
studied  are  in  very  poor  condition.  Before  any  form  of  managed  harvest 
cutting  can  be  attempted,  improvement  cuts  are  needed , 

The  saw-timber  stands  shoxvn  in  tables  6-9  have  been  used  in 
compiling  tables  4 and  5 respectively  to  indicate  what  may  be  expected 
when  improvement  cuttings  of  various  intensities  are  employed.  These 
same  stands  were  marked  for  removal  in  the  field  for  calculating 
purposes.  No  actual  cutting  was  done.  The  stems  marked  were  in  most 
cases  mature,  of  poor  form,  inferior  species,  or  showed  signs  of  decay. 
Computation  of  the  volume  contained  in  the  trees  so  marked  showed 
5,500  board  feet  (37  tons)  on  site  I and  3,800  board  feet  (22  tons)  on 
site  II  of  this  low-quality  material  that  should  be  removed.  Cuttings 
aimed  at  improving  the  composition  and  quality  of  the  stand  are  fully 
as  important  as  those  aimed  primarily  at  obtaining  reproduction. 

Several  methods  may  be  used  to  remove  the  low- quality  trees  marked  for 
cuttingo 

The  heavy  cut.— Use  of  this  method  would  complete  the  improvement 
work  in  one  operation.  The  initial  heavy  cut  would  have  a two-fold 
purpose.  It  would  remove  all  the  low-quality  material  from  the  stand, 
and  it  would  stimulate  seedling  reproduction  of  the  favored  species. 
Spaeth  (_9)  found  that  heavy  improvement  cuts  serve  as  seed  cuts.  Forty 
years  after  the  initial  cut  on  site  I and  30  years  after  on  site  II, 
when  the  stands  have  attained  volumes  of  12,000  and  10,000  board  feet 
per  acre  respectively,  another  cut  should  be  made  to  remove  50  percent 
of  the  board-foot  volume . In  making  this  second  or  seed  cut  care  should 
be  exercised  to  leave  large,  well  spaced,  seed-bearing  trees  of  high- 
quality  species,  especially  the  heavy-seeded  oaks.  These  are  needed 
to  ensure  reproduction,  and  to  afford  protection  to  the  areas  while  the 
seedlings  are  becoming  established.  Ten  years  later  the  seed  trees 
should  be  removed  as  a final  cut®  This  will  leave  a resulting  stand 
of  desirable  reproduction  plus  well  distributed  trees  which  became 
established  after  the  first  cut.  This  method  of  cutting  is  suitable 
for  extensive  forests  where  large  volume  is  required  to  meet  high 
logging  cost So 

The  moderate  cut 0— This  system  would  remove  the  low-quality 
material  in  two  operations.  In  the  site  I stand  (table  4)  3,000  board 
feet  (19  tons)  per  acre  would  be  removed  immediately  and  an  equal 
amount  15  years  lataro  After  20  years,  a volume  of  12,000  board  feet 
per  acre  will  be  reached;  and  the  seed  and  final  cuts  should  be  made 
as  described  in  the  preceding  paragraph.  In  the  site  II  stand  (table  5) 
less  volume  would  be  removed  in  each  cutting  than  in  site  I,  Half  of 
the  low-quality  material  (1,400  board  feet  or  11  tons  per  acre)  should 
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be  taken  cmt  by  the  first  cut  and  1,900  board  feet  or  15  tons 
10  years  later*  After  20  years,  when  the  stand  has  attained 
10,000  board  feet  per  acre,  the  succeeding  seed  and  final  cuts 
should  be  made*  This  method  of  cutting  should  be  profitable 
on  either  farm  forests  or  extensive  forests,  wherever  logging 
costs  do  not  demand  a large  volume*  It  provides  financial 
returns  at  relatively  short  intervals  while  conditioning  the 
stand  for  the  final  harvest  and  assuring  adequate  reproduction 
of  desirable  species. 

The  light  cut. »-This  method  is  suggested  for  farm  wood- 
land owners  who  desire  yields  from  their  woodlands  frequently, 
and  who  can  find  time  to  do  their  own  woods  work  during  months 
when  farming  work  is  slack.  Tarver  and  Mitchell  (10)  discovered 
that  75  percent  of  the  total  value  of  hardwood  logs  and  95  percent 
of  the  total  value  of  fuelwood  is  in  wages  and  business  profit. 
Most  of  this  extra  value  can  be  realized  by  the  landowner  who 
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does  his  own  logging  and  sells  wood  products  rather  than  stumpage. 

The  light-cut  system  allows  small  removals  at  5-year  intervals.  In 
the  site  I stand  each  of  the  first  two  cuts  would  be  800  board  feet 
per  acre  and  each  of  the  next  four  1,000  board  feet  per  acre.  This 
would  remove  most  of  the  low-quality  material  and  at  the  same  time 
allow  the  growing  stock  to  build  up  to  12,000  board  feet  per  acre 
in  30  years.  In  the  site  II  stand  the  improvement  work  would  be 
completed  and  the  growing  stock  built  up  to  10,000  board  feet  per 
acre  by  making  six  light  cuts;  the  first  three  removing  500  board 
feet  each,  the  next  two  removing  600  board  feet  each,  and  the  sixth 
cutting  700  board  feet.  By  properly  prorating  these  periodic  cuts 
over  an  entire  farn  woodland  it  would  be  possible  for  an  owner  to 
sustain  annual  employment.  The  seed  and  final  cuts  should  be 
applied  when  the  stands  have  reached  12,000  and  10,000  board  feet 
per  acre  on  sites  I and  II  respectively.  This  method  offers  frequent 
financial  returns  and  higher-quality  lumber .4/  However,  its  applica- 
tion my  cause  considerable  damage  to  the  remaining  trees  unless  the 
logging  operations  are  carefully  conducted. 


4/  Lake  States  Forest  Experiment  Station.  Light  cuttings  in 
hardwoods  show  high  quality  increment.  Lake  States  Forest  Expt.  Sta. 
Tech.  Note  No.  166.  1940. 
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One  thousand  board  feet  per  acre  is  left  after  making  the  final 
cut  in  each  case0  It  will  require  30  years  for  this  to  build  up  to 
8,000  board  feet  on  site  I and  6,000  board  feet  on  site  II,  at  which 
time  the  same  methods  can  be  repeated 0 During  this  period  light 
improvement  cuts  should  be  made  to  reduce  the  proportion  of  undesirable 
species  where  they  persist-.  The  second  rotation  should  produce  material 
of  high  quality,  and  consequently  yield  higher  financial  returns.  The 
method  of  cutting  can  be  changed  as  desired,  provided  sufficient  time 
is  allowed  for  growth,,  Because  of  the  longevity  of  the  oak  species, 
particularly  white  oak,  it  may  be  possible  to  increase  the  volume  per 
acre  of  mature  stands  by  postponing  the  final  cut,  after  the  present 
stands  have  been  put  into  good  condition0 

Clear-cuttingo— The  present  practice  of  cutting  all  trees  down 
to  2 inches  d„b0ho  is  undesirable,  and  its  use  should  be  discontinued. 

It  yields  considerably  less  volume  over  a given  number  of  years  and  a 
greater  proportion  of  low-quality  material  than  any  of  the  partial- 
cutting  methods (6,)  0.  Clear-cutting  hampers  growing  conditions  for 
future  stands  in  several  ways 

lo  The  site  is  exposed  so  that  soil  erosion  and  soil  drying-out  is 
severe o 

20  The  fire  hazard  is  increased  because  of  the  large  amounts  of  slash 
left  after  logging, 

30  Sprout  reproduction  is  encouraged 0 

4,  The  proportion  of  red  maple  and  light-seeded  non-commercial  species 
will  increase o 

5U  Dense  briar  growth  often  occupies  the  clear-cut  site  and  retards 
the  establishment  of  good  species  for  many  years, 

60  It  favors  the  establishment  of  gypsy  moth  and  other  destructive 
insect  pests J^/ 

It  is  interesting  to  note  (tables  4 and  5)  that  the  amount  of 
material  removed  over  a long  period  of  time  is  significantly  greater 
when  the  stands  are  partially  cut  under  the  shelterwood  system,, 
Clear-cutting  produces  a much  smaller  yield 0 Then,  too,  the  degrees 
of  cutting  under  the  3helterwood  system  also  produce  different  yields. 
The  lightest  cut,  while  producing  about  the  same  yield  as  the  heaviest, 
does  so  in  a shorter  period  of  time,.  This  is  particularly  true  on  the 
better  sites  * 


5/  Spurr,  S0  Ho,  Littlefield,  E0  and  Bess0  Ho  Ac  Relation  of 
forest  site  condition  to  gypsy  moth  abundance  and  forest  practices 
which  develop  resistance  to  gypsy  raotho  19460  (Unpublished  manuscript, 
Harvard  Forest 0) 
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Table  4,~ Ctroarlaoa  of  four  methods  of  removing  low^-quallty  material 


from  the  red  oak 

- white  oak 

stands,  site 

i2/ 

: 

: 

: 

! 

1 

Year 

i Its® 

: 

x 

• 

* 

Clear  . 

cut*/ 

: Heavy 

: cut 

: Moderate 
: cut 

i light 

: cut 

t 

1 

e 

♦ 

t 

: 

Board 

Board 

Board 

Board 

feet 

feet 

feet 

feet 

Present  volume 

7,700 

7,700 

7,700 

7,700 

1946 

Amount  removed 

7.700 

5.500 

3,000 

800 

Remainder 

0 

2,200 

4,700 

%7900 

Expected  volume 

on. 

8,500 

1951 

To  be  removed 

— 

— 



800 

Remainder 

— 

— 

— 

7,700 

Expected  volume 

_ 

— . 

—n 

9,300 

1956 

To  be  removed 

— 

— 

— 

1,000 

C3OO 

Remainder 

— 

— 

— 

Expected  volume 

•n. 

_ 

9,000 

9,900 

1961 

To  be  removed 
Remainder 

1 1 

— 

3,000 

6^000 

1,000 

37560 

Expected  volume 

anas 

_ 

10,600 

1966 

To  be  removed 

— 

— 

— 

1,000 

Remainder 

— 

— 

— 

9,600 

Expected  volume 

asai 

on. 

11,300 

1971 

To  be  removed 

■ — 

— 

1,000 

Remainder 

— 

— 

— 

10,300 

Expected  volume 

an. 

vn 

12,000 

1976 

To  be  removed 

— 

— 

— 

6,000 

Remainder 

— 

— 

— 

6,000 

Expected  volume 

ana 

12,000 

— 

1981 

To  be  removed 

— 

— 

6.000 

— 

Remainder 

— 

— 

6,000 

— 

Expected  volume 

12,000 

9,300 

1986 

T©  be  removed 

6.000 

— 

8,300 

Remainder 

— 

6,000 

— - 

1,000 

Expected  volume 

_ 

9,300 

en*> 

1991 

T©  be  removed 

<— 

— 

8,300 

1,000 

— 

Remainder 

— 

— 

— 

1996 

Expected  volume 

1,500 

9,300 

«n» 

Removal 

8,300 

1,000 

— 

Reminder 

— 

— 

— 

Total  volume 
mow! 

7,700 

19,800 

^20,300 

h/19,900 

]J  Grcmth  rates  shown  in  table  3 were  used.  They  were  increased  by  10 
percent  when  applied  to  the  stands  after  cutting, 

7j  Removes  all  stes®  to  2-inch  d.b.h, 

3/  Material  removed  in  45  years, 
y Material  removed  in  40  years. 


Table  5 •—■Comparison  of  four  methods  of  removing  lcrw-quality  material 
from  the  red  oak  - white  oak  stands,  site  Il3/ 


Tear 

t : 

1 Item  ! 

• • 

: : 

Clear  . 
out!/ 

• 

• 

1 Heavy 

2 CUt 
t 

Moderate 

cut 

: Light 

: cut 

Board 

Board 

Board 

Board 

feet 

feet 

feet 

feet 

Present  volume 

6,300 

6,300 

6,300 

6,300 

1946 

Amount  removed 

6,200 

2,800 

1.400 

500 

Remainder 

0 

3,500 

4,900 

5,80C 

Expected  volume 

6,900 

1951 

To  be  removed 

— 

— 

500 

Remainder 

— 

— 

— - 

£7400 

Expected  volrane 

7,100 

7,600 

1956 

To  be  removed 

— 

— - 

1*222 

500 

Remainder 

— 

5,200 

7,100 

Expected  volume 

8,300 

1961 

To  be  removed 

— 

— 

— 

600 

Remainder 

— 

— - 

7,700 

Expected  volume 

8,900 

1966 

To  be  removed 

— 

— 

— - 

600 

Remainder 

— 

— 

— - 

£7300 

Expected  volume 

9,500 

1971 

lo  be  removed 

<— 

— 

— = 

700 

Remainder 

— ■ 

— 

— 

£Jeoo 

Expected  volume 

earn 

10,000 

10,000 

10,000 

1976 

To  be  removed 

— 

5.000 

5.000 

5,000 

Remainder 

— * 

5,000 

5,000 

5,000 

Expected  volume 

— 

1981 

To  be  removed 

— 

— 

— 

Remainder 

— 

— 

— 

— 

Expected  volume 

500 

7,300 

7,300 

7,300 

1986 

To  be  removed 

— 

6.300 

6,300 

6,300 

Remainder 

1,000 

1,000 

1,000 

Total  volume 

removed 

6,300 

14,100 

14,600 

14,700 

Growth  rates  shown  in  table  3 were  used.  They  were  increased  by  8 
percent  when  applied  to  the  stands  after  cutting, 
jg/  Removes  all  stems  to  2-inch  d,b,h* 
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Figure  3.— Pole  timber,  site  I. 


Figure  4® —Pols  timber,  site  II, 
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POLE-TIMBER  STANDS 


In  marking  the  pole-timber  stands,  (tables  10-13)  it  was 
found  that  there  are  190  cubic  feet  (6  tons)  per  acre  of  low-quality 
material  on  site  I and  116  cubic  feet  (3,5  tons)  per  acre  on  site  II, 

The  bulk  of  it  is  in  deformed  or  defective  white  oak,  red  oak,  and 
red  maple  trees,  some  of  which  are  large,  slow-growing  hold-overs 
from  previous  cutting  operations,,  All  this  material  should  be  removed 
now  in  order  to  improve  the  stands  so  that  high-quality  steins  will 
constitute  the  ultimate  saw-timber  volume,  A profit  could  be  made 
from  the  sale  of  the  cut  trees  for  mine  timbers 9 Where  the  large 
hold-over  trees  are  so  highly  defective  that  financial  returns  would 
not  defray  the  logging  costs , where  the  damage  caused  in  felling  would 
exceed  their  value,  and.  where  they  are  obviously  retarding  the  growth 
of  valuable  trees  they  could  be  eliminated  by  girdling.  Such  stand- 
improvement  work  would  not  only  better  the  composition,  but  it  would  also 
increase  the  growth  rate  on  the  crop  trees,  Buell  (2)  found  that  5 years 
after  a thinning  and  girdling  operation  in  Appalachian  hardwoods  the  crop 
trees  showed  54  percent  greater  diameter  growth  than  for  the  5 years 
before  cutting. 


SEED  LING  - ACID-  SAPLING  STANDS 


The  stand  data  for  the  see&iing-and-sapling  plots  show  a .large 
number  of  non- commercial  species  on  both  sites  (tables  14-17),  A high 
proportion  of  volume  on  these  plots  is  in  trees  of  poor  form  and  sprout 
origin  (table  2),  The  condition  of  these  stands  can  be  improved  by  reduc- 
ing the  number  of  non- commercial  species  and  the  volume  contained  in  trees 
of  poor  form  and  sprout  origin.  The  most  favorable  time  to  reduce  sprout 
clumps  is  before  the  stands  attain  pole-timber  size  {§}  a Buell  (1)  dis- 
covered that  if  the  cutting  is  done  during  the  summer  months  the  crop 
trees-  will  suffer  the  least  sprout  competition  because  stump  sprouting  is 
at  a minimum  during  that  season  of  the  year®  This  treatment  is  needed  on 
site  I where  there  are  49000  stems  per  acre  with  large  numbers  of  red  maple, 
shadbush9  witch  hazel,  thorn  apple,  etc,  (tables  14,  15),  Approximately 
8 man-hours  per  acre  would  be  required  to  do  this  work  when  no  attempt 
is  made  to  salvage  any  of  the  material(J3)  e The  site  II  seedling  and  sapling 
stands,  although  they  contain  many  undesirable  stems,  are  sparsely  stocked 
and  warrant  improvement  wor  only  in  rare  cases 0 Most  cuttings  of  this 
nature  will  require  a direct  monetary  outlay  with  no  immediate  returns. 
However,  in  some  of  the  higher-volume  seedling  and  sapling  stands  on  either 
site  it  may  be  possible  to  utilize  some  of  the  material  as  mine  lagging, 
which  vail  help  defray  the  costs  of  the  operation.  Where  stocking  warrants, 
such  cuttings  will  improve  the  quality  of  the  stands  so  that  increased 
dividends  will  be  realized  ultimately® 
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General 


Protection  from  fire  and  grazing  is  essential  in  any  form  of 
forest  management* 

Planting  is  not  necessary  in  the  oak  forests,  since  natural 
reproduction  will  be  satisfactory  if  the  proper  silvicultural  treat- 
ments are  employed s Emphasis  should  be  placed  on  encouraging  natural 
regeneration  of  .forest  stands  rather  than  on  planting  e 

These  management  practices  will  be  beneficial  to  the  maintenance 
of  wildlife,  since  there  will  be  no  clear-cut  areas  where  sites  are 
exposed  to  erosion  and  forest  fires,  and  a constant  overstory  of  trees 
is  assureds 

If  these  forest  management  practices  are  followed,  the  red  oak- 
white  oak  forests  will  contribute  considerably  to  the  economy  of  the 
Anthracite  Region*  It  will  be  possible  to  increase  the  present  annual 
yield  by  at  least  20  times  and  to  improve  greatly  the  quality  of  the 
products 0 
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APPENDIX 


DEFINITIONS  OF  TEEMS 


Specific  application  of  terms  used  in  this  paper  is  in  accord 
with  the  definitions  given  below* 

Forest  Sites 


Site  I, — This  site  is  characterized  by  moist,  well-drained, 
fairly  deep  soils  frequently  of  alluvial  origin.  It  usually  is  found 
in  protected  coves  or  along  streams  or  bottom-lands  that  maintain 
moist,  well-drained  conditions  throughout  the  year.  On  northern 
exposures  it  ordinarily  extends  higher  up  the  slope  than  on  southern 
exposures  because  of  more  favorable  soil  moisture.  Club  moss,  hydrangea, 
maidenhair  fern,  trillium,  sphagnum  moss,  and  fern-leaf  moss  are  fairly 
good  indicators. 

Hemlock  and  yellow  poplar  often  appear  in  mixture  with  the  oaks 
and  red  maple  on  this  site.  In  mature  stands  the  dominant  and  co-dominant 
hardwood  species  will  produce  three  or  more  16-foot  logs  per  tree. 

Conifer  dominants  and  co-dominants  will  produce  3h  or  more  16-foot  logs. 

Site  II, -—Site  II  areas  are  characterized  by  soils  intermediate 
in  moisture,  depth,  drainage,  and  fertility.  They  will  dry  out  for 
only  short  periods  during  the  year.  Usually  they  are  slope  types 
located  between  the  ridges  and  the  coves  or  bottom-lands.  Poorly 
drained  bottom-lands  may  be  of  site  II  quality.  Ordinarily  the  site 
will  reach  nearly  to  the  ridge  tops.  It  will  reach  higher  on  slopes 
with  northern  exposures  than  on  slopes  with  southern  exposures. 

Trailing  arbutus,  ground  pine,  aster,  goldenrod,  bracken  fern,  and  sheep 
laurel  usually  indicate  site  II, 

Red  oak,  white  oak,  and  red  maple  are  the  predominant  species. 
Associated  species  consisting  of  chestnut  oak,  scarlet  oak,  black  oak, 
sassafras,  or  American  chestnut  usually  indicate  a site  II  condition. 

In  mature  stands  the  dominant  and  co-dominant  hardwood  species  will 
produce  from  2 to  2g  16-foot  logs  per  tree,  while  the  conifers  will 
yield  2g  to  3 16-foot  logs. 

Site  III,— This  site  is  characterized  by  shallow,  rather  dry, 
stony,  or  compact  soils  characteristic  of  ridges.  It  will  produce 
hardwood  trees  having  less  than  two  16-foot  logs  per  tree  at  maturity. 

On  southern  exposures  it  may  extend  down  a slope  for  a considerable 
distance,  because  of  unfavorable  soil  moisture  conditions.  Dense 
mountain  laurel  ground  cover  or  preponderance  of  lichens  often  indicate 
site  III  conditions. 
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Forest  Stand-Size  Classes 


Saw-timber  stands -Stands  bearing  a minimum  volume  of  2,000 
board  feet  per  acreQ  Saw-timber  volume  is  measured  in  conifers  in 
the  9-inch  d0b0h0  class  and  over,  and  in  hardwoods  in  the  11-inch 
doboho  class  and  overe 

Pole-timber  stands^ — Stands  bearing  a minimum  volume  of  5 
standard  cords  per  acre  in  trees  in  the  4-inch  d<,b„h0  class  and  over, 
and  less  than  2,000  board  feet  of  saw  timber 0 

Seedling-and-sapling0 --Young  growth  areas  of  forest  land  which 
have  less  than  5 standard  cords  of  wood  per  acre  in  trees  in  the 
4- inch  doboho  class  and  over0 

Tree  Vigor  Classifications 

In  this  study  tree  vigor  is  an  expression  of  the  present  growth 
rate  of  a tree  as  conditioned  by  desnity,  size,  and  position  of  the 
crown,  plus  the  general  health  of  the  tree  as  determined  from  its  age 
and  the  presence  or  absence  of  diseases  or  mechanical  injuries,,  Four 
vigor  classes  are  recognized 0 Trees  in  these  classes  meet  the 
following  conditionSo 

Vigor  Class  10— -These  trees  have  large  dense  crovms,  are 
usually  dominant  or  co-dominant  with  at  least  one-half  of  their 
crowns  exposed,  are  free  from  diseases  or  mechanical  breakage  tend- 
ing to  reduce  the  crown  surface,  (small  mechanical  injuries  on  tree 
trunks  do  not  affect  the  vigor  classification) o They  are  free  from 
old-age  stagnation  as  evidenced  by  dead  limbs  in  the  crown,  and  have 
a general  healthy  and  thrifty  appearance 0 

Vigor  class  20--These  trees  have  fair-sized  crovms  with  moderate 
density  or  large  croims  of  light  density,  are  usually  co-dominant  with 
less  than  one-half  the  crown  exposed,  but  with  more  than  the  tip  in 
the  open  in  well  stocked  uncut  stands 0 They  are  free  from  diseases  or 
mechanical  breakage  tending  to  reduce  the  crown  surface,  and  are  free 
from  old-age  stagnation.,  This  class  may  include  trees  that  are  dropped 
from  vigor  class  1 because  of  injury,  disease  or  old  age« 

Vigor  class  3 0— These  trees  have  small,  dense  crowns  with  just 
the  tips  exposed  and  are  free  from  diseases  and  mechanical  injuries 
tending  to  reduce  crown  surface 0 They  have  not  reached  old-age  stag- 
nation., This  class  may  include  trees  that  are  dropped  from  vigor  classes 
1 or  2 because  of  injury,  disease,  or  odl  age0 

Vigor  class  4 ' These  trees  are  growing  under  obvious  handicaps, 
such  as  severe  suppressions,  injury,  disease,  or  old  a gec 
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Tree  Origin 


Seedling.,, — Any  tree  which  at  present  shows  no  union  with  a stun 
or  other  tree  and  can  be  silviculturally  treated  as  a single  tree * 

Sprout „ — Any  tree  which  is  joined  to  a stump,  other  tree,  or 
clump  of  trees* 


Tree  Form 


Good  form* --Any  tree  which  at  present  has  a clear,  straight  bcle 
and  is  a potential  saw-timber  tree* 

Poor-  form* -—Any  tree  which  at  present  is  so  deformed  that  its 
potential  use  would  not  exceed  that  of  a mine  prop* 

Other  Terms 

Ingrowth  - —Volume  of  small-sized  trees  that  have  grown  into  the 
merchantable  classes  during  the  past  10  years 0 

Mortality  * —Number  and/or  volume  of  trees  which  have  been  lost 
through  natural  causes  such  as  insects,  disease,  windfall,  or  suppression 
during  the  past  10  years* 
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Table  6.— - Average  stand  data,  site  I.  sai»- timber  class ; number  of  at""*"  per  acre. 

by  apeelea  and  diameter 
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y Includes  noncommercial  species — dogwood,  shadbush,  black  gum,  witch  hazel,  ironwood,  sassafras,  and  butternut- 
totaling  273  stems  under  4 inches  d.b.h.  and  15.7  stems  over  4 inches  d.b.h.;  and  commercial  species — white  pine, 
basswood,  yellow  poplar,  black  cherry,  sugar  maple,  and  yellow  birch — totaling  37  stems  under  4 inches  d.b.h.  and  5.8 
stems  over  4 inches  d.b.h. 


Table  7. — Average  stand  data,  site  I,  saw-timber  class 


volume  per  acre,  by  species  and  diameter 
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\J  Noncommercial  species:  dogwood,  shadbush,  black  gum,  witch  hazel,  ironwood. 
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Table  8. — Average  stand  data,  site  II,  saw-timber  class;  number  of  stems  per  acre 

by  species  and  diameter 
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l/  Includes  noncommercial  species— sassafras,  dogwood,  shadbush,  black  gum,  witch  hazel,  chestnut— totaling  428 
stems  under  4 inches  d.b.h.  and  71  stems  over  4 inches  d.b.h.j  and  commercial  species— white  pine,  yellow  poplar, 
yellow  birch — totaling  5 stems  tinder  4 inches  d.b.h,  and  1.3  stems  over  4 inches  d.b.h. 


Table  9. — Average  stand  data,  3ite  II,  say-timber  class: 


volume  per  acre,  by  species  and  diameter 
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ij  Noncommercial  species:  sassafras,  dogwood,  shadbush,  black  gum,  witch  hazel. 
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Table  10,— Average  stand  data,  site  I,  pole-timber  class:  number  of  stems  per  acre 
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\J  Includes  noncommercial  species — sassafras,  dogwood,  shadbush,  crataegus,  witch  hazel,  blue  beech,  ironwood, 
gray  birch  and  black  gum— totaling  181  stems  under  4 inches  d.b.h.  and  2.9  stems  over  4 inches  d.b.h. j and  commercial 
species — white  pine,  basswood,  black  birch,  elm  and  aspen-totaling  5.0  stems  over  4 inches  d.b.h. 


Table  11. — Average  stand  data,  site  I,  pole-timber  class: 


volume  per  acre,  by  species  and  diameter 


Item 

: Poor 

: form 

Good 

form 

! Total  i 

Poor 

form 

Good 

form 

. Total 

Cubic 

Cubic 

Cubic 

Per- 

Board 

Board 

Board 

Per- 

Species 

feet 

feet 

feet 

cent 

feet 

f— t 

feet 

cent 

White  pine 

17.7 

_ 

17.7 

1.3 

79 

— 

79 

5.9 

White  oak 

209.7 

420.3 

630.0 

48.1 

45 

551 

596 

44.8 

Red  oak 

20.6 

238.6 

259.2 

19.8 

— 

601 

601 

45.2 

Chestnut  oak 

8.7 

7.3 

16.0 

1.2 

— 

— 

— 

— 

Black  oak 

11.0 

32.7 

43.7 

3.3 

— 

54 

54 

4.1 

Scarlet  oak 

2.5 

1.0 

3.5 

.3 

— 

— 

— 

— 

White  ash 

10.9 

8.1 

19.0 

1.4 

— 

— 

— 

— 

Basswood 

.8 

— 

.8 

.1 

— 

— 

— 

— 

Black  cherry 

4.3 

10.6 

14.9 

1.1 

— 

— 

— 

— 

Red  maple 

183.0 

103.1 

286.1 

21.7 

— 

— 

— 

— 

Black  birch 

— 

1.7 

1.7 

.1 

— 

— 

— 

— 

Hickory 

— 

3.1 

3.1 

.2 

— 

— 

— 

— 

T*.1  m 

— 

4.3 

4.3 

.3 

— 

— 

— 

— 

Black  gum 

4.6 

— 

4.6 

.3 

— 

— 

— 

— 

Aspen 

6.4 

.4 

6.8 

.5 

— 

— 

— 

— 

Ironwood 

-r— 

2.2 

2.2 

.2 

_ 

_ 

_ 



Noncommercial^/ 

1.3 

1.3 

.1 

— 

— 

— 

— 

Total 

481.5 

833.4 

1,314.9 

100.0 

124 

1,206 

1,330 

100.0 

D.b.h* 

(Inches) 

4 

32.5 

4.7 

37.2 

2.8 

5 

67.5 

32.7 

100.2 

7.6 

— 

— 

— 

— 

6 

103.4 

65.7 

169.1 

12.9 

— 

— 

— 

— 

7 

82.9 

92.8 

175.7 

13.4 

— 

— 

— 

— 

8 

66.8 

96.1 

162.9 

12.4 

— 

— 

— 

— 

9 

61.9 

127.1 

189.0 

14.4 

— 

— 

— 

— 

10 

35.7 

115.0 

150.7 

11.5 

— 

— 

— 

— 

11 

13.1 

86.5 

99.6 

7.5 

45 

281 

326 

24.5 

12 

17.7 

27.2 

44.9 

3.4 

79 

97 

176 

13.2 

13 

— 

62.4 

62.4 

4.7 

— 

244 

244 

18.4 

14 

— 

35.0 

35.0 

2.7 

— 

146 

146 

11.0 

15 

— 

37.8 

37.8 

2.9 

— 

165 

165 

12.4 

19 

— 

50.4 

50.4 

3.8 

— 

273 

273 

20.5 

Total 

481.5 

833.4 

1,314.9 

100.0 

124 

1,206 

1,330 

100.0 

Percent 

36.6 

63.4 

100.0 

— 

9.3 

90.7 

100.0 

Noncommercial  species:  sassafras,  dogwood,  shadbush,  crataegus,  witch  hazel,  and 
blue  beech. 
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Table  12, — Average  stand  data,  site  II,  pole-timber  class:  number  of  stems  per  acre 
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l/  Includes  noncommercial  species — gray  birch,,  sassafras,  shadbush,  butternut,  chestnut — totaling  365.8  steins  under 
4 inches  d.b.h.  and  45.6  stems  over  4 inches  d.b.h.j  and  commercial  species— black  cherry,  sugar  maple — totaling  1.6 
stems  over  4 inches  d.b.h. 


Table  13.— Average  stand  data,  site  II,  pole-timber  class: 


volume  per  acre,  by  species  and  diameter 


Item 

: Poor 

: form 

: Good 

: form 

Total  ; 

Poor 

form 

Good 

form 

I Total 

Cubic 

Cubic 

Cubic 

Per- 

Board 

Board 

Board 

Per- 

Species 

feet 

feet 

feet 

cent 

feet 

feet 

feet 

cent 

1 ' 

1 

1 

" 

— 

White  oak 

125.3 

126.3 

251.6 

24.6 

_ 



_ 



Red  oak 

118.4 

392.5 

510.9 

49.8 

102 

234 

336 

91.0 

Chestnut  oak 

27.2 

13.0 

40.2 

3.9 

— 

— 

— 

— 

Black  oak 

5.3 

41.2 

46.5 

4.5 

— 

33 

33 

9.0 

Scarlet  oak 

5.0 

2.3 

7.3 

.7 

— 

_ 

— 

— 

Basswood 

.3 

1.7 

2.0 

.2 

— 

— 

— 

— 

Black  cherry 

3.2 

— 

3.2 

.3 

— 

— 

— 

— 

Sugar  maple 

— 

.9 

.9 

.1 

— 

— 

— 

— 

Red  maple 

41.6 

25.4 

67.0 

6.5 

— 

— 

— 

— 

Black  birch 

4.2 

3.6 

7.8 

.7 

— 

— 

— 

— 

Gray  birch 

.9 

— 

.9 

.1 

— 

— 

— 

— 

Aspen 

9.9 

14.2 

24.1 

2.4 

— 

— 

— 

— 

Sassafras 

43.0 

15.5 

58.5 

5.7 

— 

— 

— 

— 

Butternut 

5.6 

— 

5.6 

.5 

— 

— 

— 

— 

Total 

389.9 

636.6 

1,026.5 

100.0 

1D2 

267 

369 

100.0 

D.b.h. 

(Inches) 

4 

29.0 

13.2 

42.2 

4.1 

5 

58.2 

33.0 

91.2 

8.9 

— 

— 

— • 

— 

6 

106.3 

56.3 

162.6 

15.9 

— 

— 

— 

— 

7 

93.8 

96.6 

190.4 

18.6 

— 

— 

— 

— 

8 

26.7 

131.8 

158.5 

15.4 

— 

— 

— 

— 

9 

43.7 

112.0 

155.7 

15.1 

— 

— 

— 

— 

10 

— 

97.5 

97.5 

9.5 

— 

— 

— 

— 

11 

96.2 

96.2 

9.4 

_ 

267 

267 

72.4 

12 

14.6 

— 

14.6 

1.4 

43 

— 

43 

11.6 

1 3 

17.6 

— 

17.6 

1.7 

59 

— 

59 

16.0 

Total 

389.9 

636.6 

1,026.5 

100.0 

102 

267 

369 

100.0 

Percent 

38.0 

62.0 

100.0 

— 

27.6 

72.4 

100.0 
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Table  14. — Average  stand  data,  site  I,  seedling^and-sapling  class:  number  of  stems  per  acre 
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Table  15* — Average  stand  data,  site  I,  seedling-and-sapling  class: 

volume  per  acre,  by  species  and  diameter 


• 

o 

s 

Item 

: Poor 

: form 

: Good 

: form 

• 

; Total 

Cubic 

Cubic 

Cubic 

Per- 

Species 

feet 

feet 

feet 

cent 

White  oak 

41*6 

75*4 

117,0 

29.4 

Red  oak 

46*4 

82*8 

129*2 

32.4 

Chestnut  oak 

42,8 

16*2 

59.0 

14,7 

Black  oak 

1.0 

5,0 

6,0 

1*4 

Scarlet  oak 

15«0 

— 

15,0 

3.7 

Basswood 

3*0 

4*4 

7*4 

1.8 

Black  cherry 

3*0 

— 

3*0 

.7 

Sugar  maple 

— 

4*8 

4.8 

1.2 

Red  maple 

18,0 

6,0 

24-0 

6.0 

Black  birch 

2,0 

2.0 

.5 

Aspen 

None  ommerciali' 

9*4 

23,0 

1.0 

32.4 

1.0 

8.0 

,2 

Total 

182,2 

218,6 

400.8 

100.0 

D.b.h. 

(Inches) 

4 

48,8 

26,0 

74*8 

18.7 

5 

55*4 

93*8 

149.2 

37.2 

6 

37,4 

34*8 

72.2 

18,0 

7 

27.0 

36,0 

63.0 

15.7 

8 

13*6 

28.0 

41.6 

10.4 

Total 

182,2 

218*6 

400.8 

100.0 

Percent 

45*5 

54*5 

100.0 
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Table  16. — Average  stand  data,  site  II,  seedlin,?-and-sapliry;  class:  number  of  stems  per  acre 

by  species  and  diameter 
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Table  17 . —Average  stand  -data,  site  II,  seedling-and-sapling  class: 
volume  per  acre,  by  species  and  diameter 


Item 

: Poor 

: form 

• 

• 

s Good 

: form 

© 

• 

© 

| Total 

Species 

Cubic 

feet 

Cubic 

feet 

~ Cubic 
feet 

Per- 

cent 

White  oak 

54.6 

36.0 

90.6 

43.4 

Red  oak 

32,2 

28.4 

60,6 

29.0 

Chestnut  oak 

2,4 

,8 

3.2 

1.5 

Black  oak 

6,0 

15,4 

21,4 

10,3 

Yellow  poplar 

— 

2.2 

2.2 

1.1 

Red  maple 

17.2 

— 

17.2 

8.2 

Black  birch 

— - ■ 

8.0 

8.0 

3.8 

Aspen 

— — 

2.0 

2.0 

1.0 

Sassafras 

3*6 

3.6 

1.7 

Total 

112.4 

96.4 

208*8 

100.0 

D.b.h* 

(Inches) 

4 

28.0 

10,4 

38,4 

18.4 

5 

31o8 

18,6 

50.4 

24.1 

6 

16.2 

36.8 

53*0 

25.4 

7 

9.4 

17,0 

26,4 

12.6 

8 

27.0 

13,6 

40.6 

19*5 

Total 

112.4 

96.4 

208.8 

100.0 

Percent 

53*8 

46*2 

100.0 
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